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Acronyms and Abbreviations

<
ft/ft
mV
ppm
ug/g
ug/L

BGS
BTEX
DCO;
DIPE
DO
EC
EPA
ETBE
HCDEH
MTBE
MW-#
NA
NAVD
NCL
ND
NR
NS
ORP
QA/QC
SHN
SP-#
TAME
TBA
TPHD
TPHG
usT
WP-#

denotes a value that is “less than” the method detection limit

feet per foot
millivolts

parts per million
micrograms per gram
micrograms per Liter

Below Ground Surface

Benzene, Toluene, Ethylbenzene, and total Xylenes
Dissolved Carbon Dioxide

Diisopropyl Ether

Dissolved Oxygen

Electrical Conductivity

U.S. Environmental Protection Agency

Ethyl Tertiary-Butyl Ether

Humboldt County Division of Environmental Health
Methyl Tertiary-Butyl Ether

Monitoring Well-#

Not Analyzed

North American Vertical Datum

North Coast Laboratories, Ltd

Not Detected

No Reference

Not Sampled

Oxidation-Reduction Potential

Quality Assurance/Quality Control

SHN Consulting Engineers & Geologists, Inc.
Soil Sample-#

Tertiary-Amyl Methyl Ether

Tertiary-Butyl Alcohol

Total Petroleum Hydrocarbons as Diesel
Total Petroleum Hydrocarbons as Gasoline
Underground Storage Tank

Well Point-#
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1.0 Introduction

This report presents the results of groundwater monitoring activities for the first quarter 2005,
conducted at the former Fir Haven Shell (Case No. 12748). The site is located at 5251 Highway 254
in the community of Miranda, California (Figure 1). SHN Consulting Engineers & Geologists, Inc.
(SHN) conducted the groundwater monitoring event on January 21, 2005, as requested by the
Humboldt County Division of Environmental Health (HCDEH). A site plan of the subject property
is included as Figure 2.

1.1 Organization of the Report

This report is presented in five sections. This section introduces the reader to the site. Section 2.0
discusses the scope of work completed at the site during the first quarter 2005, monitoring event.
Section 3.0 presents the results of the groundwater-monitoring program. Section 4.0 presents
conclusions regarding the nature of the site, as well as recommendations for future activities.
Section 5.0 presents a list of references cited.

1.2 Background

The subject site is the location of a former Shell service station. On March 29, 2001, North Coast
Environmental Construction abandoned two Underground Storage Tanks (USTs) previously used
to store gasoline. Both USTs were abandoned in place because removal of either UST may have
compromised the integrity of an existing building. Both USTs were abandoned under permit from
the HCDEH, by cleaning, then tremie filling each UST with a grout mixture. Representatives from
the HCDEH were present during the UST abandonment. The locations of the former tanks are
shown on Figure 2.

During the UST abandonment, two soil samples were collected by SHN from beneath the location
of each tank (soil samples SP-1, SP-2, SP-3, and SP-4) by cutting holes through the bottom of the
tanks to access the soil beneath. All four of the soil samples were analyzed for Total Petroleum
Hydrocarbons as Gasoline (TPHG); Benzene, Toluene, Ethylbenzene, and total Xylenes (BTEX); and
Methyl Tertiary-Butyl Ether (MTBE). Additionally, soil sample SP-1 was analyzed for total lead,
and the fuel oxygenates Diisopropyl Ether (DIPE), Ethyl Tertiary-Butyl Ether (ETBE), Tertiary-
Amyl Methyl Ether (TAME), Tertiary-Butyl Alcohol (TBA), Methanol, and Ethanol.

TPHG was detected in all of the soil samples, at concentrations ranging from 760 micrograms per
gram (ug/Q), to 8,700 ug/g. Various components of BTEX were also present in each soil sample,
including benzene at concentrations ranging from 0.77 ug/g to 5.4 ug/g. None of the fuel
oxygenates, including MTBE, were detected in any of the soil samples that were submitted for
analyses. Total lead was detected in soil sample SP-1 at a concentration of 41 ug/g. The historic
soil analytical results are presented in Appendix A, Table A-1.

On November 24, 2003, SHN supervised the drilling of 7 exploratory soil borings (WP-1
through WP-7) at the Fir Haven Shell site. The soil borings were drilled using a truck
mounted Geoprobe® rig operated by Fisch Environmental of Valley Springs, California. The
soil borings were extended to a maximum depth of 28 feet Below Ground Surface (BGS).
The exploratory soil boring locations are shown on Figure 2. Soil samples were collected

=
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from each of the exploratory borings at various depths. Groundwater samples were also
collected from two of the seven borings. Groundwater was not encountered in the
remaining five borings; as such, no groundwater samples were collected. TPHG, BTEX
constituents, and lead were detected in the soil samples, and TPHG and BTEX constituents
were detected in groundwater samples (Appendix A, Tables A-1 and A-2).

In July 2004, SHN submitted a work plan and associated site safety plan for further investigative
work, which was approved by the HCDEH on July 29, 2004.

On November 12 and 13, 2004, SHN supervised Mitchell Drilling of Eureka, California, in the
installation of four additional exploratory soil borings (MW-1, MW-2, MW-3, and MW-4). The soil
borings were extended to maximum depths ranging from 30 to 50 feet BGS. Due to a lack of water
in borings MW-3 and MW-4, boring MW-2 was drilled to 50 feet BGS in order to assess the presence
of groundwater and the depth to bedrock. The exploratory soil boring locations are shown on
Figure 2. Soil samples collected from boring location MW-1 contained detectable concentrations of
TPHG and BTEX components. BTEX components were also detected in the two soil samples
collected from boring MW-4. The historic soil sample analytical data from the November 2004, site
investigation are presented in Appendix A, Table A-1.

The four exploratory soil borings were subsequently converted into groundwater monitoring wells.
On November 22, 2004, three of the existing groundwater monitoring wells were developed and
sampled. Monitoring well MW-3 was dry at the time of the fieldwork, and as such, could not be
developed or sampled. Wells MW-1, MW-2, and MW-4 were developed using surge and purge
techniques. The groundwater samples collected from monitoring well MW-1 contained elevated
concentrations of TPHG and BTEX. No detectable concentrations of any of these constituents were
present in the groundwater samples collected from wells MW-2 or MW-4. The historic
groundwater analytical data are presented in Appendix A, Table A-4.

Groundwater beneath the Former Fir Haven Shell site is monitored on a quarterly basis, as
requested by the HCDEH.

2.0 Field Activities

2.1 Monitoring Well Sampling

SHN completed the groundwater-monitoring event on January 21, 2005. As part of the monitoring
program, monitoring wells MW-1 through MW-4 were purged and sampled. Prior to purging,
each monitoring well was measured for depth to water, and checked for the presence of floating
product (none was observed). Electrical Conductivity (EC), pH, and temperature were monitored
periodically during purging activities using portable instrumentation. All monitoring wells were
also measured for Dissolved Oxygen (DO), Oxidation-Reduction Potential (ORP), and Dissolved
Carbon Dioxide (DCO,).

A groundwater sample was then collected from each monitoring well utilizing a disposable
polyethylene bailer. The water samples were immediately placed in an ice-filled cooler, and
submitted to the laboratory for analyses under appropriate chain-of-custody. Field notes and water
sampling data sheets from the first quarter 2005, groundwater-monitoring event are included in
Appendix B.

=
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2.2 Laboratory Analysis

Each groundwater sample was analyzed for the following:

TPHG, in general accordance with U.S. Environmental Protection Agency (EPA)
Method Nos. 5030/GCFID/8015B.

BTEX and MTBE, in general accordance with EPA Method Nos. 5035/8021B.

North Coast Laboratories, Ltd (NCL), a State-certified analytical laboratory located in Arcata,
California, conducted all analyses.

2.3 Equipment Decontamination Procedures

All monitoring and sampling equipment was cleaned prior to being transported to the former Fir
Haven Shell site. All smaller equipment was initially washed in a water solution containing
Liquinox® cleaner, followed by a distilled water rinse, then by a second distilled water rinse. The
groundwater samples were collected using pre-cleaned, disposable bailers, and transferred into
laboratory-supplied containers.

2.4 Investigation-Derived Waste Management

All rinse water utilized for decontaminating field-sampling equipment and the well purge water
was temporarily stored on site in five-gallon buckets. The water was then transported to SHN'’s
1,000-gallon purge water storage tank located at 812 West Wabash Avenue in Eureka, California.
Approximately 31 gallons of decontamination and purge water from the January 21, 2005,
groundwater-monitoring event are being stored at SHN, and will be discharged, under permit, to
the City of Eureka municipal sewer system. A discharge receipt will be included in the next quarter
groundwater monitoring report. Appendix B in this report contains the discharge receipt for the
126 gallons of decontamination and purge water that were generated during the November 2004,
well development and sampling event.

3.0 Groundwater Monitoring Results

3.1 Hydrogeology

SHN measured depth-to-groundwater in the existing groundwater monitoring wells on January 21,
2005. During this monitoring event, the direction of groundwater flow beneath the site was to the
southeast, with an estimated gradient of 0.297 feet/foot (ft/ft). A groundwater contour map for the
January 21, 2005, monitoring event is presented as Figure 3. Historic groundwater elevation data
are presented in Appendix A, Table A-3.

=
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Table 1
Groundwater Elevations, January 21, 2005
Former Fir Haven Shell, Miranda, California

Sample |Top of Casing Elevation| Depth to Water2 | Groundwater Elevation
Location (feet)? (feet) (feet)

MW-1 339.23 18.13 321.10

MW-2 338.77 29.55 309.22

MW-3 339.02 27.44 311.58

MW-4 340.11 18.09 322.02

1. Referenced to North American Vertical Datum (NAVD) 88
2. Below top of casing

3.2 Groundwater Analytical Results

The laboratory analytical results for the groundwater samples collected during the first quarter
2005, monitoring event are summarized in Table 2. TPHG was detected in the groundwater sample
collected from well MW-1, at a concentration of 26,000 micrograms per Liter (ug/L). Detectable
concentrations of BTEX components were also present in this sample. The groundwater samples
collected from wells MW-2, MW-3, and MW-4 did not contain any detectable concentrations of
either TPHG or BTEX. MTBE was not detected in any of the groundwater samples collected during
the first quarter 2005, monitoring event.

The concentrations of TPHG, benzene, and MTBE in groundwater on January 21, 2005 are shown
on Figure 4. The complete laboratory test results, Quality Assurance/Quality Control (QAZ/QC)
data, and chain-of-custody documentation are included in Appendix C. Historic groundwater
monitoring data is presented in Appendix A, Table A-4.

Table 2
Groundwater Analytical Results, January 21, 2005
Former Fir Haven Shell, Miranda, California

(in ug/L)t
Sample TPHG?2 | Benzene3 | Toluene? | Ethylbenzenes Total MTBE3
Location Xylenes3
MW-1 26,000 3,200 2,500 870 3,900 <30045
MW-2 <50 <0.50 <0.50 <0.50 <0.50 <3.0
MW-3 <50 <0.50 <0.50 <0.50 <0.50 <3.0
MW-4 <50 <0.50 <0.50 <0.50 <0.50 <3.0

1. ug/L: micrograms per Liter

2. Total Petroleum Hydrocarbons as Gasoline (TPHG), analyzed in general accordance with EPA
Method Nos. 5030/GCFID/8015B.

3. Benzene, Toluene, Ethylbenzene, total Xylenes, and Methyl Tertiary-Butyl Ether (MTBE), analyzed
in general accordance with EPA Method Nos. 5030/8021B.

4. <:Denotes a value that is “less than” the laboratory method detection limit.

5. Reporting limit was raised due to matrix interference.
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3.3 Biodegradation Indicator Monitoring

Natural Attenuation Parameters DO, DCO,, and ORP were measured in all four groundwater-
monitoring wells on January 21, 2005, prior to sampling, and are summarized in Table 3. DO
concentrations ranged from 2.04 parts per million (ppm) in well MW-4, to 5.26 ppm in well MW-3.
These DO concentrations appear to be sufficient to support biodegradation. DCO, concentrations
ranged from 30 ppm in well MW-2, to 180 ppm in well MW-1, and indicate that biodegradation
may be occurring at the site. ORP measurements ranged from -67 millivolts (mV) in well MW-1, to
116 mV in well MW-3, and indicate that both aerobic and anaerobic conditions exist in site wells.
Historic DO, DCO,, and ORP measurements are presented in Appendix A, Table A-5.

Table 3
DO, DCO,, and ORP Measurement Results, January 21, 2005
Former Fir Haven Shell, Miranda, California

Sample DO! DCOz ORP4
Location (ppm)?2 (ppm) (mV)5
MW-1 2.09 180 -67
MW-2 4.96 30 93
MW-3 5.26 60 116
MW-4 2.04 40 104

DO: Dissolved Oxygen, field measured using portable instrumentation.
ppm: parts per million.

DCO:;: Dissolved Carbon Dioxide, field measured using a field test kit.
ORP: Oxidation-Reduction Potential; filed measurement using portable
instrumentation.

5.  mV: millivolts.

Hwnh e

4.0 Discussion and Recommendations

During the first quarter 2005, groundwater-monitoring event, the groundwater sample collected
from monitoring well MW-1 contained elevated concentrations of TPHG and BTEX components.
None of the other three groundwater samples that were collected contained detectable
concentrations of either TPHG or BTEX. MTBE was not detected in any of the groundwater
samples that were collected during this monitoring event.

Based on the results of groundwater monitoring, SHN recommends that quarterly groundwater
monitoring be continued at the Former Fir Haven Shell site. As part of the groundwater-
monitoring program, each well will be measured for depth to water, purged, and sampled. Each
groundwater sample will be analyzed for TPHG, BTEX, and MTBE. In addition, all four wells will
be monitored for the natural attenuation parameters DO, DCO;, and ORP. A quarterly
groundwater monitoring report will be prepared for submittal to the HCDEH within 60 days of the
sampling event. The next groundwater-monitoring event is scheduled for April 2005.

5.0 References Cited

U.S. Environmental Protection Agency. (December 1995). Engineering Forum Issue, Determination of
Background Concentrations of Inorganics in Soils and Sediments at Hazardous Waste Sites.
NR:EPA.
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SHN Consulting Engineers & Geologists, Inc. (June 19, 2001). “Site Investigation Work Plan, Former
Fir Haven Shell, 5251 Highway 254, Miranda, California, HCDEH LOP No. 12748.” Eureka:
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---. (June 19, 2001). “Monitoring Well Installation Work Plan, Former Fir Haven Shell, Miranda,
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Table A-1

Historic Soil Analytical Results
Former Fir Haven Shell, Miranda, California

(in ug/g)*
I_S:Cr:t?(l)?] SaDrr;Eele TPHG? Benzene3 Toluene3 | Ethylbenzene3 X;/rlc;tr?eISS m,p-Xylene* | o-Xylene4 | MTBES Oxy';lejﬁ:ﬂesﬁ I:;ZL

SP-1 3/29/01 8,700 3.1 110 91 730 NAg NA <0.20° ND!1o NA

SP-2 3/29/01 3,000 0.77 <201 <3.01 308 NA NA <5.0 NA NA

SP-3 3/29/01 2,500 5.4 67 9.4 295 NA NA <5.0 NA NA

SP-4 3/29/01 760 <0.50 6.7 1.6 77 NA NA <5.0 NA NA
WP-1 @ 15-16’ 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA <10
WP-1 @ 23-24’ 11/24/03 12012 <0.1011 <0.2011 <1.1u NA <0.401 <]1.0u <]1.0u NA <10
WP-2 @ 11-12 11/24/03 <1.018 <0.0050 <0.0050 <0.0050 NA <0.01014 <0.0050 <0.050 NA <10
WP-2 @23-24’ 11/24/03 5915 3.2 0.92 2.5 NA 4.4 1.4 <]1.0u NA <10
WP-3 @ 11-12 11/24/03 <1.0 <0.0050 <0.0201t 0.0054 NA 0.019 0.0078 <0.050 NA <10
WP-3 @ 23-24 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA <10
WP-4 @ 11-12 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA 12
WP-4 @ 21-22 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA <10
WP-5 @ 11-12° 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 14
WP-5 @ 18-19’ 11/24/03 1.812 <0.0050 <0.0050 <0.0181 NA <0.0050 <0.0050 <0.050 NA 17
WP-6 @ 11-12° 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA <10
WP-6 @ 21-22° 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA <10
WP-7 @ 13-14° 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA <10
WP-7 @ 25-26’ 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA <10
MW-1 @ 11-11.5" | 11/13/04 7.012,15 <0.0050 <0.050 <0.020 NA <0.020 0.042 <0.050 NA 13
MW-1 @ 16-16.5" | 11/13/04 1.0 0.0089 0.023 0.011 NA 0.022 0.012 <0.050 NA 14
MW-1 @ 21.5-23" | 11/13/04 5,60015 20 150 71 NA 290 120 <40 NA 18
MW-2 @ 15.5-16" | 11/12/04 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 15
MW-2 @ 26-26.5" | 11/12/04 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 18
MW-3 @ 15.5-16" | 11/12/04 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 25
MW-3 @ 25-25.5" | 11/12/04 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 14
MW-4 @ 17.5-18" | 11/12/04 <1.0 <0.0050 0.0077 <0.0050 NA 0.0091 <0.0050 <0.050 NA 14
MW-4 @ 23.5-24’ | 11/12/04 <1.0 <0.0050 0.0069 <0.0050 NA 0.0086 0.0066 <0.050 NA 10

":_f--;i.r.
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Table A-1, Continued
Historic Soil Analytical Results
Former Fir Haven Shell, Miranda, California

(in ug/g)?

Sample Sample ) 3 3 3 Total . . s Fuel Total
Location Date TPHG Benzene Toluene Ethylbenzene Xylenes® m,p-Xylene* | o-Xylene* | MTBE Oxygenatess | Lead

ourwhPE

ug/g: micrograms per gram

TPHG: Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with ERA Method Nos. 5030 or 8260B

BTEX: Benzene, Toluene, Ethylbenzene, and total Xylenes, analyzed in general accordance with EPA Method Nos. 8020 or 8260B
m,p-Xylene and o-Xylene, analyzed in general accordance with EPA Method Nos. 5035/8021B

MTBE: Methyl Tertiary-Butyl Ether, analyzed in general accordance with EPA Method Nos. 8020 or 8260B

Fuel Oxygenates: Diisopropyl Ether (DIPE), Ethyl TertiaryButyl Ether (ETBE), Tertiary-Amyl Methyl Ether (TAME), Tertiary-Butyl Alcohol (TBA), methanol, and ethanol, andyzed in
general accordance with EPA Method No. 8260B

Total lead, analyzed in general accordance with EPA Method No. 6010B

NA: Not Analyzed

<: Denotes a value that is “less than” the laboratory method detection limit

ND: Not Detectable; fuel oxygenates not detected above their respective method reporting limits; see laboratory reports

Method reporting limit was raised due to matrix interference

. Sample does not represent a peak pattern consistent with that of gasoline. The reported results represent the mmount of material in the gasoline range

Sample was reported as non-detectable due to matrix interference

. The reporting limit was raised due to an extracted interferant

Sample appears to be similar to gasoline but certain peak ratios are not that of a freshgasoline standard. The reported result represents the amount of material in the gasoline range
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Table A-2
Historic Groundwater Analytical Results
Former Fir Haven Shell, Miranda, California

(inug/L)
sample | Sample | oG, | TpHDs | B T4 E¢ X« | MTBE
Location| Date
DW-15 | 9730702 | _ <500 <50 | <050 | <050 | <050 | <050 | <30
WP-1_|11/24703] 4907 NAE 53 | <500 | 93 6.2 <3.0
WP-2_|11/24/03]2,700,0000] NA | 15000 | 72,000 | 100,000 | 660,000 | <30,000°

1. ug/L: micrograms per Liter

2. TPHG: Total Petroleum Hydrocarbons as Gasoline analyzed in general accordance with EPA Method No.
3510/GCFID./8015B

3. TPHD: Total Petroleum Hydrocarbons as Diesel analyzed in general accordance with EPA Method No.
3510/GCFID

4. Benzene (B), Toluene (T), Ethylbenzene (E), total Xylenes (X), and Methyl Tertiary-Butyl Ether (MTBE) analyzed in
accordance with EPA Method No. 5030/8021B

5. Groundwater sample collected from a domestic well located on the site property. Sample collected by HCDEH
personnel

6. <: Denotes a value that is “less than” the method detection limit

7. The gasoline value includes the reported gasoline components and additives in addition to other peaks in the
gasoline range

8. NA: Not Analyzed

9. Reporting limit was raised due to matrix interference

10. Sample appears to be similar to gasoline but certain peak ratios are not of a fresh gasoline standard; the reported
result represents the amount of material in the gasoline range

Table A-3
Historic Groundwater Elevations
Former Fir Haven Shell, Miranda, California
Sample Sample Top of C_asmg Depth to Water?2 Groundv_vater
Location Date Elevation (feet) Elevation
(feet)? (feet)
MW-1 11/20/04 339.23 19.95 319.28
1/21/05 18.13 321.10
MW-2 11/20/04 338.77 32.78 305.99
1/21/05 29.55 309.22
MW-3 11/20/04 339.02 DRYs3 --
1/21/05 27.44 311.58
MW-4 11/20/04 340.11 22.68 317.43
1/21/05 18.09 322.02
1. Referenced to North American Vertical Datum (NAVD) 88
2. Below top of casing
3. Well was dry on November 20, 2004. As such, a depth to water measurement could not be
collected.

—rr
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Table A-4

Historic Groundwater Monitoring Well Analytical Results

Former Fir Haven Shell, Miranda, California

(inug/L)t
I_S;Cr;‘t'?('; SaDrgfe'e TPHG? B T? E? Xz MTBE®
MW-1 11/20/04 53,0004 4,300 5,900 1,600 8,600 <6005:6
1/21/05 26,000 3,200 2,500 870 3,900 <300
MW-2 11/20/04 <50 <0.50 <0.50 <0.50 <0.50 <3.0
1/21/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0
MW-3 11/20/04 NS? NS NS NS NS NS
1/21/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0
MW-4 11/20/04 <50 <0.50 <0.50 <0.50 <0.50 <3.0
1/21/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0

1. ug/L: micrograms per Liter
2. TPHG: Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with EPA Method Nos.
3510/GCFID./8015B or 5030/GCFID/8015B.
3. Benzene (B), Toluene (T), Ethylbenzene (E), m,p-Xylene, o-Xylene, and Methyl Tertiary-Butyl Ether (MTBE)
analyzed in general accordance with EPA Method Nos. 5030/8021B.
4. Sample appears to be similar to gasoline but certain peak ratios are not that of a fresh gasoline standard. The
reported result represents the amount of material in the gasoline range.
5. <: Denotes a value that is “less than” the method detection limit.
6. Reporting limit raised due to matrix interference.
7. NS: Not Sampled.

Table A-5
Historic DO, DCO;, and ORP Measurement Results
Former Fir Haven Shell, Miranda, California

Sample Sample DOt! DCO2? ORP4
Location Date (ppm)? (ppm) (mV)s
MW-1 1/21/05 2.09 180 -67
MW-2 1/21/05 4.96 30 93
MW-3 1/21/05 5.26 60 116
MW-4 1/21/05 2.04 40 104

agprwNE

DO: Dissolved Oxygen, field measured using portable instrumentation.
ppm: parts per million.
DCO:: Dissolved Carbon Dioxide, field measured using a field test Kit.
ORP: Oxidation-Reduction Potential; filed measurement using portable instrumentation.

mV: millivolts.

G:\2001\001032 Fir Haven Shell\rpt\First Quarter 2005-rpt.doc
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Appendix A

Historic Monitoring Data



Appendix B

Field Notes



Appendix C

Laboratory Analytical Reports



CONSULTING ENGINEERS & GEOLOGISTS, INC.
] 812 W. Wabash = Eureka, CA 95501-2130 = 707-441-B855 * Fax 707-441-8477 = Info@shn-surske.com
Reference: 001032
February 4, 2005

Ms. Learme Schroyer

Humboldt County Division of Environmental Health
100 H Street, Suite 100
Eureka, CA 95501

Subject: Groundwater Monitoring Report, First Quarter 2005, Former Fir Haven Shell,
Miranda, California; Case No. 12748

Dear Ms. Schroyer:

This report presents the results of the groundwater monitoring for the first quarter 2005 at the Fir
Haven Shell site.

If you have any questions, please call me at 707 /441-8855.
Sincerely,

SHN Consulting Engineers & Geologists, Inc.

2o
5 man, R.G.
Project manager

SLD:ms

Enclosure:  First Quarter 2005 Groundwater Monitoring Report
copy w/encl: Mr. Eugene Sky

G:\2001\001032 Fir Haven Shell\rpt\First Quarter 2005-rpt.doc
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Reference: 001032

First Quarter 2005
Groundwater Monitoring Report

Former Fir Haven Shell
Miranda, California
Case No. 12748

Prepared for:

Mr. Eugene Sky

Prepared by:

SV

Consulting Engineers & Geologists, Inc.
812 W. Wabash Avenue
Eureka, CA 95501-2138

707 /441-8B55

February 2005

QA /QC:FBL

G:\20014001032 Fir Haven Shell\rpt\First Quarter 2005-rpt.doc
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CONSULTING ENGINEERS & GEOLOGISTS, INC.
812 W. Wabash » Eurska, CA 95601-2138  707/441-8855 * FAX: 707/441-8877 * shninfo@shn-engr.com

EQUIPMENT CALIBRATION SHEET

Name: IDG-—*I& ﬁ ﬁ:.‘n{

Project Name: Fagm er Ao Hayea Shaefl

Reference No.: L0jo3 2

Date: | ~21-05

Equipment:  PXIpH & EC [ JpiD [Jarco. [JGTLEL
DTu_rhidity E(}ther Ij?:i‘allﬂ-ac{ "91 FE en Pt }"'5 ]|

Description of Calibration Procedure and Results:

r}b/ 2  pribes S caJ.L,(g?(uL tsing ¢ 2 butfen
methed it 0.0l aad Yool , i Ee @M‘luc}twﬂlﬂ /s
st af 41D 4SS,

DO meten is 5el® colhrabing anth  the

fﬁh‘:fme.)(-art cef gt 3,

GAFORMSENVIRD FORMS \equipment culibmation sheet.doc



~ CONSULTING ENGINEERS & GEOLOGISTS, INC.
W S12W. Wabash + Eurska, GA 95601-2138 » 707/441-8855 + FAX: T07/441-8877 *shrinfo@shn-engr.com

Groundwater Elevations

JobNo: 80103 7 Name: David £ Aijne

Client: _&;Lﬂ, ™ Eﬁj’y Date: J -2l a8

Location: /1 g e 4 o ( A Weather:; Esg 97 __aveea o

Top of Casing Water Surface
Sample Location Time of Reading Elevation DEPH&T:JV Ay Elevation
(Feet) % (feet)
P~ | oaye 339,23 /8.13 321. 10
Mz =2 PGy 3 338.77 A9.55 | 309 22
s =3 0937 33902 27,44 31, 58

My -4 094y 3y, i1 18,09 22202

G FORMSWENVIRO FORMS\Groundwater Elevasion Form -Eureka.doc




CONSULTING ENGINEERS & GEOLOGISTS, INC.

Water Sampling Data Sheet

812W. Wabash - Eureka, CA 95501-2138 + 707/441-8855 » FAX: 7071441-887T sshninfo@shn-engr com

Project Name: foomen f‘-'},eﬁw Zin Shall Date /Tiine: /-R-05
Project No.; 2t 27 Sampler Name: Dag,—J ,9 ;% ot
Location: Mg aad s C 4 Sample Type: Glasnd  zhoton
Well #: ey - 4 Weather o £a elece
Hydrocarbon Thickness/Depth (feet): 4/¢ Key Needed: Viz ¢ Dol ok i
[ f
Total Wel! Depth Initial Depthto  _ Helght of Water 0.163 gal/ft (2-inch well) / 1 Casing Volume
(Feet) Water {feet) - Column {feet) 0.653 gal/ft (4-inch well) igal)
L2932 |-[ /6809 |« t/23 | = [0D.163 - e ]
Water
. DO CO, ORP EC Temp
Tme | epm) | ppm) | v | wsim | op P [Rpape|  Comeen
o3 (20 D 4o /oY Q"—‘éo /
2 ﬂ -
1046 | 74y é.ﬂﬁa 234 @%_Lmﬁ
o5y | W/ 621_{ 62771 9,39 |4 ol
i ]
1145 Mo Aoy 822 | &322 | 029 |& ael
7
f’.’ld.fm g !J” 3 g I’
225 Samile  Tir«
FurgeMethod: /) B -/ Total Volume Removed: ¢ oo (gal)

Laboratory Information

Sample ID # & Type of Preservative / Laboratory Analyses -
Containers Type
/i - 4 3 90m! vou's | yps pa | Nel 76
W=~ 4 3-oml vos |yes  Her Mol BTEL and mTEE
;

Well Condition; Gon A

Remarks:

}Qecﬁnan;:fcf Lo R4 10 n?( 50#};9/4 Frae

GVFORMSN ENVIRO FORMS \Water Sampling Data Shest-eureks.doc




CONSULTING ENGINEERS & GEOLOGISTS, INC,

Water Sampling Data Sheet

812 W, Wabash - Eueka, CA 85501-2138 + T07/441-8855 « FAX: 70714418877 shirnfog@shn-engr.com

Date /Time:

Weather

Project Name: fopmeg  Fighgegn Shell

Project No.: ol o3z

Location: Hieande  CH

Well #: Fiteirenad.

Hydrocarbon Thickness/Depth (feet):  A/4 Key Needed:

/204

Samnpler Name: .'.Dqg;.i ,P /%m_.,

Sample Type: G eamd  whoFec

Viz g
i

-BG!:_D'{:'H

Total Well Depth  Initial Depth to Height of Water 0163 galfft (Z-inch well)/  _ 1 Casing Yolume
{feet) Water (feel) Column (feet) 0.653 galift (d-inch well) - {gall
(507 |- [ 2955 | =[0ez | x[Oile3 | - [3.3¢ |

Water
; Do COo; ORF EC Temp T —I
Time | ppm) | ppm | @v) | wSlem | B pH R"{’;‘:ﬁ"d Lo
(22 4,96 D 30 9.3 OF oo,
37 [98 159.3°| 6.5¢ [@ Eqﬁ
ity7 | W 298 | t04° | 680 | 7 qel,
-4
(158 (Ao How 244 6/ . 6.79 i Eaxﬂ
(210 |Hyw ool 205 |6l | 685 |1y al
/320 nSﬂ?ﬂ},rj’ I -ﬁP’J*’—
Purge Method: £/ | Bao,/ Total Volume Removed: /¢,00  (gal)
Laberatory Information
Sample ID # & Type of Preservative / - Laboratory Amnalyses .
Containers Type
M - 7 3~ 90ml gop's yis K | Mt YieidS)
Mt -~ 3 3= ¥om! Jofs JY'E; Kot | Nel BiEt and miaes

Well Condition: G oT (._l
Eemarks:

l?e:iuaﬁf-.-d' fa 3/ 83 Q:"( Jdﬂ'}ﬂf{f “Frwr—

G:‘»FDRL-IS\E'\I\-’IRO.FOR_MS\Water Sampling Data Sheet-eureka.doc
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CONSULTING ENGINEERS & GEOLOGISTS, INC.

Water Sampling Data Sheet

#12 W. Wabash « Eureka, CA 95501-2138 = 707/441-8855 « FAX: 707/441-8877 sshninfo@shn-engr.com

Project Name: fopmop  Erghgyy.a

o i Date/Time:

Hydrocarbon Thickness/Depth (feet): /4 Key Needed:

[ ~Ri-e5

Sampler Name: DQ.,J;J, = }%,,*"+

G o d kfa?’ﬁf-

Project No.: LAl o013
Location: Pligando  C 4 Sample Type:
Well #: it =3 Weather s

+ !

IVEK ubaf/)’:;w

f

Total Well Depth Initial Depth to Height of Water 0.163 galfft (2-inch well)/ 1 Casing Volume
(feet) Water (feet) Column {feet) 0,653 galift (d-inch welll - (zal)
| 2935 |- [ 2244 |-[ 180 |« [O.le3 | = [ |
Water
: DO CO; ORPF EC Temp
Time (ppm) (ppm) {mv) (uS/em) P pH Reg:;ed Comments
fot7 4 526 D éo / 1n O ool
f023 | | 73 | 5947 | ¢.9 Oﬂgoﬂ
jez2 | W feo | 544° | bga 0% a0
106 |No Foy 918 | 5487 | £,99 ¢ gol, Dy
H‘E‘M l:‘.!” Oai'r.
-
1340 Samal- Trr<
PurgeMethod: /Al i B,/ Total Volume Removed: /5 (gal)
Laboratory Information
Sample ID # & Type of Preservative / - Laboratory Anzlyses
Containers Type
Mt ~ 3 3 9oml dog's | yes HU_| Ml 7RG
a2 33— dom! Unfs f‘“ Kei | ANk BFEA and mIBE
L J |
Well Condition: G o é
Rernarks:

l‘?e.:fmgffnf ;f,j ,,?5.'5/9 a?f .Saf-}ﬁ/;- Fiwiee

G\ FORMSWENVIRO FORMS\Water Sampling Date Sheat-eurelz dor



- CONSULTING ENGINEERS & GEOLOGISTS, INC.
812 W, Wabash + Eureka, CA 85501-2136 » T07/441-8855 » FAX: T07/441-8877 ~shninfo@shr-engr.com

Water Sampling Data Sheet

Project Name: fopu g Fiphavsn  Shel ! Date/Time: ! -2l-08
Project No.: Ol pE 2 Sampler Name: DGWJ .'? f?:u‘a-v
Location: Migands  CH Sample Type:  Gpound k¥ pe
Well #: P~ 1 Weather £ it i
Hydrocarbon Thickness/Depth {feet):  A/4/ Key Needed: J:,,.-,g_:; ¢ D ,i o
Totza] Well Depth Initizl Depth to _  Height of Water , 0163 galfft Qeinch well) /- _ 1 Casing Volume
{feat) Water (feet) . Column (feet) 0,653 gal'ft {4-inch well) = (gal}
| 3005 |- /813 | = ft92 |« [O.ie3 | = gy
Water
Time (;21) (;:p?:') ({; er; {u.‘f.-Enﬂ ]}iﬂﬁp pH Re{l;:l}ved Comments
2 { 209D (B0 | ~67 a0k,
j250 | | | 597 | 0.5 | b, b5 @B aal
ras7 | W 610 | 6f1° [ 669 1Y gl
{303 |No Ao 5% | 61.5°6.90 |4 cql
th'ﬂ d'?I"I"[ éev’

oo | Sappls Tir<
Purge Method: /] B,/ Total Volume Removed: 4 0O (gal)
Laboratory Information
Sample ID # & Type of Preservative / Laboratory Analyses -
Containers Type
M - { 3-ml_vom's | yes Hd | Nck yhird
Mul- | 3~ Yoml Vol jves KoL | el BIEt and m7EE

Well Condibion: Gm: A

Remarks:

.‘?Eel!\ﬂﬁ;‘-ré fo (950 g Jjﬁ}n.f-f Fivie

G: A FORMS\ ENVIRC FORMS\Water Sampling Data Shest-eureks.doc
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Miranda, California
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& Geologists, Inc. December, 2003 ] 00105 2-sitemnap i Figure 1
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NORTH COAST
LABORATORIES LTD.

1EE'DFEB 0 1 7005
January 28, 2003
SHN Consulting Engineers and Geologists Order No.: 0501441
812 West Wabash Avenue Invoice No.: 47835
Eureka, CA 95501 PO No.:

ELAI" ho. 1247-Expires July 2006

Attn: Frans Lowman

RE:

001032, Former Firhaven Shell

SAMPLE IDENTIFICATION

Fracti

on Clieni S3ample Description
M = Mot Detected at the Reporting Limni

014 MW -4 Limit = Reporting Limit
028 AW -2 .
034 MV-3 A"-m?: rl:.sults] are :xhplﬁlsbd ﬁn.l adwclv
e tioke weight basis unless otherwise noted.
REFPORT CERTIFIED BY i
e — = il
— _ | i !
JET T g 5 T}Ltﬁrl Wb xw/ _'_,.-f’”
Laboratory Supervisors) QA Unit Fesse G. haney, .
Laboratory Director

Se&0 West End Hoad « Arcata L'aJiT'OI‘I;l‘ia Q5521-9202 « 7O7-B22-4649 « FAX 707-822-6811

‘-: Premerd on Plooypiod Mopor



North Coast Laboratories, Ltd. Date: 24-Jan-05

CLIENT: SHN Consuliing Fngineers and Geclogists

Project: 001032, Farmer Firhaven Shell CASE NARRATIVE
Lab Order: 0501441

BTEX:

The MTBE result for sample MW-1 was reported as ND with a dilution due to matrix interference.

The laboratory control sample/laboratory control sample duplicate (LCS/LCSD) recoveries were above
the upper acceptance limit for the surrogate. The amalyte recoveries were within the acceptance limits;
therefore, the data were accepted.

MORTH COAST LABODREATORILS
5680 West End Road - Arscata, Califomia 95321-9202 « 707-822-4649 - FAX 707-822-6831
€3 Procad an Recyoed Paser




Date: 28-Jan-05
WorkOrder: 030[441

ANALYTICAL REPORT

Client Sample ID: MW-4
Lab ID: 0501441-014

Test Name: BTEX

Reeeived: 1721705

Collected: 1/21/05 12:25

Reference: EPA SO30/EPA 80218

‘mits
paL
uail
wal
pail
pgil
pail
% Rec

DF
1.0
140
1.0
10
1.0
10
1.0

Extracted Analvzed
1/28/05
12805
/2805
/208
/2605
1/28/05
1128106

Reference: EPA S030/GCFID{LUFTVERA 80158

Lnits
HoiL

DF
1.0

Extracted Analvzed
12805

Received: 1/21/05

Collected: 1/21/05 13:20

Reference: EPA S030/EPA 30218

nits
pa'll
ua'll
wa'l
g’k
ugiL
poil
% Rec

DF
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Extracted Analvred
1/28/05
172808
112805
LZHI0S
1/128M5
1/28/05
1128005

Reference: EFA SDANGCFID(LUFTVEPA 80158

Parameter Resuli Limit
MTBE MO 30
Benzene ND .50
Toluene ND C.50
Ethylbenzers Mz 0.50
m p-Xylens HO 0.50
o-Xylens ND 0.50

Surrogata: Cis-1,2-Dichloroathylens 8.4 B3-115

Test Name: TPH as Gasoling

Parameler Result Limit
IFHL Gas (CE-C14) HND L

Client Sample ID: MW-2

Lab IDy: Q301441-024

Test Name: BTEX

Farameter Result Limnit
MTBE MO a0
Benzans ML 0.50
Todisene ND 0.50
Ethylbenzens HD .50
m,p-Xylene M3 €.50
>-Xylena MO Q.57

Surragate: Cis-1.2-Dichiorosthyvens 29.7 35-115

Test Name: TPH as Gasoline

Parameier Resnit Limit
TPHC Gas (CE-C14) HD 50

5680 West End Road -+ Arcata, California 25521-9207

Units
paiL

MORTH COAST LABORATOIRIFS
FO7TH22-4649 » FAX 707-222.6831
£ Printe oa Rirrycled Papser

DF

10

Extracted Analyzed
12805

Pape 1 of 2



Drate: 28-Tan-05
WorkOrder: 0301441

Client Sample ID: MW-3
Lab IT): 0501441-034

Test Name: BTEX

Parameter
MTEE
Benzans
Toluane
Elhwlbenzane
L peRylens
a-Kylerns
Surmogate: Gis-1,2-Dichlaroehylene

Test WName: TPH as Gasoling

Iarameter

TEHS Gas (-0 14)

ANALYTICAL REPORT

Received: 1/21/05 Collected: 1/21/03 13:40

Reference: EFPA SO0EPA 80218

Resuli Limit Units DF Extracted Analvzed
N 10 gL 10 1128105
NE 0.59 gL 10 1/28/05
D 0.50 gl 10 1/28/05
MD 0.50 poil 10 1728103
ND 0.50 Lo 1.0 1120105
HD 0.50 poil 1.0 172805
91.3 83113 %h Rec 1.0 12805

Reference: EPASOGCFID{LUFTYEPA B015B

Result Limit Units DF Extracted Analvzed
MO a0 poil 1.0 12805

Client Sample 1D: MW 1
Lab ID: 0301441-044

Test Name; STEX

Parameter
MTBE
Benzene
Tolwens
Ethylhenzens
m.o-Xylene
o-Kylene
Surrogate: Cis-1,2-Dichioroethylene

Test Name: [FH as Gasoline

Paramcter
TPHC Gas (C5-C14)

5680 West End Road -

Received: 172105 Collected: 1/21/05 14:00

Reference: EPA SO30/ERPA BO21B

Result Limit Units DF Extracted Analyzed
MO 300 poll 100 1W2BIDE
3,200 500 wol 1,000 1/28/05
2,500 300 [1=1/8 1,000 1/2B/05
#ra 50 peil 100 1/28/05
2 800 500 peil 1,000 128005
1,100 500 Mo/l 1,000 128005
108 85-115 %o Rec 100 12805

Reference: EPA S030/GCFID(LUFTVERA 30158

Result Limit Units LiF Extracted Analyzed
26,000 5,000 pal 100 1128005

Page 2 of 2

SNORTH COAST LABORATORIES
Arcata, Callifornia 95521-9202 » 707-822-4649 « FAX 7O7-822-6831
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